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INTRODUCTION
Diffuse ganglioneuromatosis (DGN) is one of the three forms of intestinal ganglioneuromas, other varieties being an isolated polyp or ganglioneuromatous polyposis. [1] The diffuse form is commonly associated with neurofibromatosis Type 1 (NF1) and multiple endocrine neoplasia Type 2B (MEN2B) or extraintestinal phenomena. This form has two variants, either mucosal or transmural, both seen in children. [2, 3] There is no confirmed link with intestinal malignancy, and resection of the affected segment is the only therapeutic option. Prognosis is variable depending on the severity of associated syndromes. [2, 4, 5] 
CASE REPORT
An 11-year-old boy was admitted to the hospital with abdominal distension, vomiting, and absolute constipation for 4 days. There was no fever or weight loss and no lymphadenopathy or organomegaly. Routine laboratory investigations revealed normal hemoglobin level of 115 g/L, elevated leukocyte count with neutrophilia (white blood cell 15.8 × 10 9 /L with 86% neutrophils), a normal platelet count of 380 × 10 9 /L, and normal erythrocyte sedimentation rate.
Serum sodium (130 mmol/L) and serum creatinine (0.26 mg/dL) levels were mildly decreased while serum potassium (4.2 mmol/L) and urea (12.1 mg/dL) levels were normal. Serum C-reactive protein levels at 8.9 mg/L (n < 5 mg/L) were slightly elevated. Serological testing for hepatitis B surface antigen and antibodies to human immunodeficiency virus and hepatitis C virus were nonreactive.
Roentgenogram of the abdomen showed air trapped in dilated portion of small and large intestine with air-fluid levels. Computed tomographic scan of abdomen showed small bowel dilatation with air fluid level and a possible obstruction at the ileocecal junction.
No evidence of ascites or mesenteric abnormality was found. Intra-abdominal organs were unremarkable [ Figure 1 ].
Laparatomy was done, and a 6 inch segment of distal ileum proximal to ileocecal junction was resected, with ileoileal anastomosis. Resected specimen was received for histopathological examination. Gross examination showed a dilated ileal segment with diffuse thickening of walls. Microsections revealed a normal mucosal lining and an edematous submucosa with extensive proliferation of ganglion cells, along with numerous hypertrophied nerve bundles extending through the muscular coat into the serosa. The mesenteric lymph nodes A diagnosis of DGN of small intestine was made. Detailed history taking, biochemical testing, and physical examination revealed no evidence of any preexisting symptoms of MEN2B or generalized NF1/von Recklinghausen's disease, and the disease complexes usually associated with intestinal DGN in children.
The family members were counselled, the patient treated symptomatically, and discharged uneventfully. He was symptom-free on repeat examination after a month and was lost to further follow-up.
DISCUSSION
Intestinal dysmotility disorders are common in pediatric patients, severest manifestations being chronic intestinal pseudo-obstruction in the absence of a mechanical obstructive lesion. Hirschprung disease or aganglionosis is best characterized of the pediatric gastrointestinal neuropathies, but other rarer causes can pose a diagnostic difficulty. Development of the enteric nervous system involves the migration and implantation of neural crest cells arising from the vagal neural crest. [6] Uncoordinated proliferation of the neural components is manifested as ganglioneuromatosis, existing as an isolated polyp, ganglioneuromatous polyposis, or DGN. Only the diffuse form is consistently associated with systemic disorders, DGN being seen in nearly all patients of MEN2B and in significant proportion of NF1 cases. Systemic disorders associated with DGN often show characteristic clinical stigmata such as mucosal neuromas and marfanoid habitus in MEN2B, cafe'-au-lait spots and cutaneous neurofibromas in NF1, or trichilemmomas and "cobblestone" tongue lesions in Cowden syndrome. [1, 2] Children presenting with abdominal distension and obstructive symptoms in 1 st year of life need to be investigated for DGN and initial manifestations of MEN2B. Radiographic studies may show circumferential intestinal wall thickening and lumen dilatation. Similar findings in adult patients are suggestive of Crohn's disease, especially when there is stricture formation. [1, 5, 7] Endoscopy is often inconclusive in DGN, and adequate thickness biopsies are required for histopathological diagnosis.
Morphology of DGN is distinctive on routine microsections. [8] There is diffuse, widespread proliferation of ganglion cells and hypertrophied nerve fibers. Earlier reports have demonstrated neuropil and ganglion cell proliferation in the lamina propria and submucosal layer, accompanied by a hyperplastic proliferation of the myenteric plexus, as seen in this case. [2] Neuronal cells are mature, with minimal pleomorphism or mitoses. Immunohistochemistry can be utilized, neurons being labeled by antibodies against neurofilaments, S-100, synaptophysin and tau protein. Ganglion cells are labelled by anti-c-Ret antibodies, and also by S-100 in several cases. [1, 2, 4, 6, 7] Ganglioneuromatous proliferations can occasionally be seen in the mesentery as illustrated by the hypertrophied nerve fibers closely apposed to the mesenteric lymph nodes in the current report. DGN exists as transmural and mucosal variants, both being seen in children. DGN in adults is more often mucosal and limited to colon and spares ileum. [6, 7] Since transmural DGN is an early marker of MEN2B in infancy, further genetic, biochemical, and ancillary testing is warranted. Medullary thyroid carcinoma and adrenal pheochromocytoma develop early in such patients, and prompt surgical treatment is required to improve outcome. Similarly, patients of NF1 are at significant risk of developing malignancies, requiring early management. [6, 9] The current report is uncommon due to the absence of a multi-systemic disorder in the patient other than DGN. Underlying genetic abnormalities are found in these syndrome complexes, usually abnormalities of tumor suppressor genes such as RET, PTEN, or NF1. Some reports have identified new genetic polymorphisms of the RET proto-oncogene in cases of isolated DGN. [10] Gain of function mutations in MEN2B usually arise de novo causing uncontrolled proliferation of tissues derived from neural crest cells. [2, 6] There was none of the pathognomononic clinical or biochemical evidence of MEN or NF1 in this particular case, and DGN in MEN2B usually presents in infancy, unlike the current report. Genetic evaluation was not feasible in this case, but the patient had been advised regular surveillance by ultrasonography, serum calcitonin, and urinary catecholamine estimation.
DGN also needs to be distinguished from intestinal neuronal dysplasia (IND Type B) and digestive NF seen in NF1. NF can present as a nodular or diffuse submucosal proliferation of spindle cell bundles, without any ganglion cells. [7] IND Type B is a submucosal entity with giant ganglia and is of uncertain clinical significance. [6] DGN identified on biopsies requires surgical resection of the affected segment. There is no established link with intestinal malignancy, and prognosis is good in cases of isolated DGN with no accompanying systemic disorders. [1, 2, 7] Financial support and sponsorship Nil 
